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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a cooling and heating 
device for semiconductor processing solution in easy 
workability containing no hazardous impurity content at low 
cost by a method wherein a heat exchanging substrate is 
composed of a carbon base substance as well as at least the 
processing solution contact surface side is covered with a 
surface silicide layer formed by silicifying the carbon atoms 

on the surface of the carbon base substance. jgM&$:i£i 
SOLUTION: A silicon carbide film is formed on the surface of 
a heat exchange substrate made of a graphite substrate 
through the intermediary of a composition oblique layer by 
the reaction to a silicon containing gas so as to avoid the 
reaction to a semiconductor processing chemical. That is, 
this cooling and heating device is composed of a graphite 
substrate and a compound film of an SixC1 (X: 0-1) 
composition oblique film 21a and a SiC film 21b. In order to 
form this heat exchange substrate, after the formation of the 
high purity graphite substrate in a specific shape, both SiO 
gas and nitrogen gas (carrier gas) are fed as reaction gases 

for producing a surface reaction. Through these procedures, an SixC1-x (x:0— >1) composition 
oblique film 21a can be formed. 
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